Transport of CSF antibodies to Galpha subunits across neural membranes requires binding to the target protein and protein kinase C activity.
In the light of functional studies, it has been suggested that antibodies directed to alpha subunits of G-proteins delivered into cerebrospinal fluid (CSF) reached and blocked the function of neural transducer proteins. Current understanding indicates that IgGs do not move freely across plasma membranes. Therefore, to characterize the uptake of these antibodies by neural cells, anti-Gi2alpha IgGs were labeled with 125I, fluorescein or with gold particles. The expression of Galpha subunits was also reduced by blocking their mRNA with antisense oligodeoxynucleotides (ODN). Following intracerebroventricular (icv) injection of gold-conjugated anti-Gi2alpha IgGs, electrondense particles entered and became distributed in the cytoplasm and plasma membranes of neural cells. Scattered particles were also found in dendrites and nuclei. Unlabeled IgGs diminished cerebral signals of fluorescein-labeled anti-Galpha IgGs, indicating that this uptake can be saturated. Cerebral radiostaining promoted by in vivo anti-Gi2alpha 125I-IgGs was almost absent in Gi2alpha knocked-down mice, but not after decreasing the quantity of Gzalpha subunits. The immunosignals of CSF anti-Galpha 125I-IgGs, as well as the impairment of opioid-evoked antinociception, were increased by agonist-induced activation of G protein-coupled receptors. The impairing effect of the antibodies on opioid-evoked antinociception was prevented by agents blocking the cellular uptake of proteins, i.e., cytochalasin B, BSA, DMSO, H7, and by down regulation of protein kinase Cbeta1 (PKCbeta1). In mice treated with an ODN to PKCbeta1 mRNA, 125I-IgGs to Gi2alpha subunits remained bound to periventricular structures and did not spread to deeper areas of the CNS. These results indicate that IgGs delivered into the CSF show a saturable binding to Galpha subunits that translocate to the external side of the neural membrane before being internalized by a PKCbeta1-dependent mechanism.